Garbage In, Garbage Out "Garbage in, garbage out" is a familiar computer report problem. This difficulty results from the way data were entered (garbage in), making the resultant reports unusable (garbage out). The situation is caused by either poor planning or marginal planning with inconsistent data entry.
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48 For example, one nurse reported, My company has many locations. I wanted a simple list of all the employees who work at each of my company's 12 factories. When I got the lists, I found that only a fraction of the people were listed for each facility. When I inquired about the incomplete lists, I was told that if I wanted to make sure that all employees were listed that I would have to ask for a report that included every possible way that the addresses could have been entered. They explained that an address such as "I North Clark Road" could have been entered in at least 10 different ways:
. 1NCl ark Rd They further explained that even after I thought of all the possible variations and listed them, I still could not he sure that I had complete employee lists. Apparently, I could miss some employees because their addresses may have been entered with an unanticipated variation. It was suggested that it would be better to ask for the report by postal zip code. Unfortunately, we have more than one plant in several zip codes.
Computers are supposed to make report generation easier. However, computers are machines that can do limited work. The computer's ability to make usable reports is dictated by severalfactors,including the informatics plan, the data entry process, data entry operators adherence to the designed protocol, and how well the data are monitored for inconsistencies.
If resources were not an issue and no one anticipated that employee lists would be needed, the informatics plan may have neglected to call for any consistent manner or convention for work address entry. If the planners anticipated the need for such lists, they may have failed to recognize the potential address data entry inconsistencies or failed to control for them. If they did attempt to control the data consistency by writing a protocol for work address entry, the planners failed to ensure that the protocol was followed. In any event, garbage input resulted in garbage output.
Several approaches can be used to prevent these problems. The first, and perhaps simplest solution, is to use data field coding to limit potential data entry inconsistencies. The additional benefits of this method include requiring less computer space and fewer data entry key strokes. This can result in real cost saving potential. However, the savings may be offset by the cost of teaching the codes to operators. With a transient data entry work force, learning curve costs could represent a substantial operating expense.
A second strategy for avoiding the problem is to provide the entry operator with pick lists or pop up windows. These devices allow the operator to make a selection from a specified list of alternatives. This approach has the potential to control
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the data consistency, requires no additional learning time, and saves data entry costs. The downside is that it requires more computer space and increases the required programming time. Such costs may overshadow potential savings.
If the first two approaches are not viable options, an alternative method for avoiding this problem is to establish a convention requiring data entry operators to enter all workplace addresses. For example, operators may be required to abbreviate all North, South, East, and West notations by using the first letter without the period usually accompanying that abbreviation. However, this solution is only as effective as the quality control system used for monitoring. The cost of devising the data entry convention is insignificant, but the quality monitoring system may be expensive.
What You Asked for Is What You Got
Occupational health nurses with more computer knowledge may have the opportunity to request a custom report that creates this type problem. These nurses investigate to clarify information needed, discuss the needs with an analyst or programmer, and, based on those discussions, receive reports that appear to include the needed information. However, later when they think something is missing, they are surprised when informed, "What you asked for is what you got!"
A scenario illustrates this problem. A disenchanted informatics user reported, I needed a monthly report listing all the new employees. I met with the programmer and she decided we could use the employees' start date and work address fields to generate the new employee list. We agreed that we didn't want to miss anyone due to late data entry. Thus, we decided that the reports should be JANUARY 1997, VOL. 44, NO. 12 pulled on the 15th day of the following month. We ran the report for a few months, did some checking, and determined that the reports were just what I wanted. After several months, I started noticing that the report omitted some new employees. I checked the next months' report to see if the missed employees were included. They were not. I went back to the programmer who reviewed the reports and my notes. She explained that we received the requested information. What was happening is that the missing employees' information was being entered after the 15th. I asked her why those employees hadn't shown up in the next month's report. She replied that we didn't ask for the computer to list employees who started the previous month but were entered as new employees during the month of our next report.
Although the nurse's concern elicits sympathy, the programmer is correct. The occupational health nurse wanted the computer to list information for all employees who started working for the company between 10/01196 and 10/31196. She asked, "Which employees have a start date that is greater than or equal to 10101196, but less than or equal to 10/311961" Since the report was run on November 15, 1996, the report included all employees who started between those dates and whose data had been entered. When the report was run in December, it asked for all new employees who started between 11101196 and 11130/96. Therefore, those who had started in October with data entered after November 15th failed to appear in any report. What the nurse and programmer had failed to do is verify their assumption that all data for employees who started in 1 month would be entered by the 15th day of the next month.
If certain conditions are met, a "work around" may serve as a remedy for this problem. The conditions include: • The late entry problem cannot be changed. • The goal is to receive all newly hired employees' information.
• Segregation of that information by month hired is not important. • A field exists that is populated with the data entry date. Then, the solution to this problem may be to ask a different question, "Which new employees' data were entered on a date that is greater than or equal to mm101l96 and less than or equal to mrn/311961" Employees failing to appear in one month's report would then appear in the next month's report, with the reports capturing all new employees.
The solution seems simple. However, this type of problem is more complex than, "garbage in and garbage out." The only insurance for preventing the problem may be the help of a sharp programmer or analyst who asks the nurse all the right questions, asks the computer all the appropriate questions, and adequately tests the resulting report.
Yes, But Not Today
The, "Yes, but not today" subgroup of report problems is generated when the occupational health nurse requests reports, receives the reports, and is happy working with the reports. However, something changes, making the report less helpful or useless.
Another nurse's concern demonstrates this problem. OCCUPATIONAL HEALTH space between the supervisor's first name and last name. When I called Personnel, they said that they noticed it, but it really wasn't a problem for them so they saw no need to change it right now. This may not sound like a big deal for populations with names such as John Smith. However, my company has a very diversified work force and now I can't tell where the first names end and the second names begin. Although the list is still useful, calling the supervisor is time consuming and in some cases, embarrassing.
This type of informatics problem evolves because the ongoing system lacks monitoring and its future needs are not well managed. The best way to avoid nightmares like this is for the original planning committee (subject matter experts, end users, analyst, programmer, labor, manage-ment, and occupational health nurse) to conduct appropriate planning that provides for a strict system of quality control, a proper system modification process, and adequate oversight. Without these controls in place, the resulting system is vulnerable to inappropriate manipulations that may jeopardize the systems' intended purposes, ultimately causing it to crash. Ideally, the planning committee would do a great planning job, continue to oversee the computer system, and remain actively involved in the system's future.
